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The asymmetric unit of the title compound, C 15 H 16 C1N0 2 S, 
contains three independent moleules. The conformation of the 
N— H bonds are and to the ort/zo-methyl groups of the 
sulfonyl benzene rings in all the molecules. The sulfonyl and 
the aniline benzene rings are tilted relative to each other by 
43.0 (2), 37.0 (2) and by 46.0 (1)° in the three molecules. In the 
crystal, intermolecular N— H- ■ O hydrogen bonds link each 
of the molecules into centrosymmetric dimers. 

Related literature 

For the preparation of the title compound, see: Savitha & 
Gowda (2006). For hydrogen-bonding modes of sulfonamides, 
see: Adsmond & Grant (2001). For studies on the effects of 
substituents on the structures and other aspects of A^-(aryl)- 
amides, see: Gowda et al. (2000), on ,/V-(aryl)-methane- 
sulfonamides, see: Gowda et al. (2007), on A?-(aryl)-aryl- 
sulfonamides, see: Gelbrich et al. (2007); Perlovich et al. 
(2006); Rodrigues et al. (2011); Shetty & Gowda (2005) and on 
A/-(chloro)-arylsulfonamides, see: Gowda & Shetty (2004). 




Experimental 

Crystal data 

C 15 H 16 C1N0 2 S 
M r = 309.80 
Triclinic, PI 



a = 96.404 (9)° 
(3 = 95.279 (9)° 
y = 103.39 (1)° 
V = 2251 A (4) A 3 
Z = 6 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with a Sapphire 
CCD detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 



Refinement 

R[F 2 > 2a(F 2 )} = 0.070 

wR(F 2 ) = 0.152 

S = 1.02 

8214 reflections 

559 parameters 

3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
IX = 0.39 mm -1 
T = 293 K 

0.46 x 0.28 x 0.20 mm 



Diffraction, 2009) 

T min = 0.840, r max = 0.926 
15326 measured reflections 
8214 independent reflections 
3972 reflections with I > 2a{T) 
R iM = 0.033 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.30 e A~ 3 

Ap mi „ = -0.27 e A~ 3 



D- 


H- ■ A 




D-H 


H- • A 


D- ■ A 


D-H- - A 


Nl 


-H1N- ■ 


■02' 


0.83 (2) 


2.15 (2) 


2.958 (4) 


164 (4) 


N2- 


-H2N- 


■06" 


0.85 (2) 


2.15 (2) 


2.951 (5) 


157 (4) 


N3- 


-H3N- ■ 


■03 m 


0.85 (2) 


2.13 (2) 


2.962 (5) 


166 (4) 



a = 10.092 (1) A 
b = 12.585 (1) A 
c = 18.523 (2) A 



Symmetry codes: (i) — x, —y + 1,-2 + 1; (ii) x, y — 1, z; (iii) X, y + 1, z. 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 

VZR thanks the University Grants Commission, Govern- 
ment of India, New Delhi, for the award of an RFSMS 
fellowship. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5662). 
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4-Chloro-A L (2,5-dimethylphenyl)-2-methylbenzenesulfonamide 
V. Z. Rodrigues, S. Foro and B. T. Gowda 

Comment 

The amide and sulfonamide moieties are the constituents of many biologically significant compounds. The hydrogen 
bonding preferences of sulfonamides have been investigated (Adsmond & Grant, 2001). As part of our work on the 
substituent effects on the structures and other aspects of A^aryfJ-amides (Gowda et al, 2000), ^-(ary^-methanesulf- 
onamides (Gowda et ah, 2007), A^aryiJ-arylsulfonamides (Rodrigues et al, 2011; Shetty & Gowda, 2005) and N- 
(chloro)-arylsulfonamides (Gowda & Shetty, 2004), in the present work, the crystal structure of 4-Chloro-2-methyl-A L (2,5- 
dimethylphenyl)benzenesulfonamide (I) has been determined (Fig. 1). 

The asymmetric unit of (I) contains three independent moleules. The conformation of the N — H bonds are anti to the 
ort/io-methyl groups in the sulfonyl benzene rings of all the molecules. 

The torsion angles of the C — SO2 — NH — C segments in the three molecules of (I) are 66.8 (3)°, -68.7 (4)° and 
76.9 (4)°, compared to the values of -66.8 (3)° and 70.3 (3)° in the two independent molecules of 4-chloro-2-methyl-A r -(2,3- 
dimethylphenyl)benzenesulfonamide (II) (Rodrigues et al, 2011). 

The sulfonyl and the aniline benzene rings in (I) are tilted relative to each other by 43.0 (2)° in molecule 1, 37.0 (2)° in 
molecule 2 and 46.0 (1)° in molecule 3, compared to the values of 44. 1 (1)° and 39.7 (1)° in the two independent molecules 
of (II). 

The other bond parameters in (I) are similar to those observed in (II) and other aryl sulfonamides (Perlovich et al, 2006; 
Gelbrich et al, 2007). 

In the crystal, the intermolecular N-H-0 hydrogen bonds (Table 1) link the molecules to centrosymmetric dimers. Part 
of the crystal structure is shown in Fig. 2. 

Experimental 

The solution of m-chlorotoluene (10 ml) in chloroform (40 ml) was treated dropwise with chlorosulfonic acid (25 ml) at 0 
° C. After the initial evolution of hydrogen chloride subsided, the reaction mixture was brought to room temperature and 
poured into crushed ice in a beaker. The chloroform layer was separated, washed with cold water and allowed to evaporate 
slowly. The residual 2-methyl-4-chlorobenzenesulfonylchloride was treated with 2,5-dimethylaniline in the stoichiometric 
ratio and boiled for ten minutes. The reaction mixture was then cooled to room temperature and added to ice cold water 
(100 cc). The resultant solid 4-chloro-2-methyl-A L (2,5-dimethylphenyl)-benzenesulfonamide was fdtered under suction 
and washed thoroughly with cold water. It was then recrystallized to constant melting point from dilute ethanol. The purity 
of the compound was checked and characterized by recording its infrared and NMR spectra (Savitha & Gowda, 2006). 

Prism like colourless single crystals used in X-ray diffraction studies were grown in ethanolic solution by slow evapor- 
ation at room temperature. 
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Refinement 

The H atoms of the NH groups were located in a difference map and their coordinates were refined with the N — H distance 
restrained to 0.86 (2) %A. The other H atoms were positioned with idealized geometry using a riding model with the aromatic 
C — H = 0.93A and methyl C — H = 0.96 A. All H atoms were refined with isotropic displacement parameters. The (7i S0 (H) 
values were set at 1.2{7 e q(C-aromatic, N) and 1.5(7 e q(C-methyl). 

Figures 



Fig. 1. Molecular structure of the title compound, showing the atom labelling scheme and dis- 
placement ellipsoids are drawn at the 50% probability level. 




Fig. 2. Molecular packing of (I) with hydrogen bonding shown as dashed lines. 



4-Chloro-iV-(2,5-dimethylphenyl)-2-methylbenzenesulfonamide 



Crystal data 




C 15 H 16 C1N0 2 S 


Z=6 


M,-= 309.80 


7(000) = 972 


Triclinic, PI 


D x = 1.367 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 10.092 (1) A 


Cell parameters from 2462 reflections 


b= 12.585 (1) A 


6 = 2.6-27.9° 


c= 18.523 (2) A 


H = 0.39mm _1 


a = 96.404 (9)° 


7=293 K 


(3 = 95.279 (9)° 


Prism, colourless 


y= 103.39(1)° 


0.46 x 0.28 x 0.20 mm 


K= 2257.4 (4) A 3 




Data collection 




Oxford Diffraction Xcalibur 


8214 independent reflections 


diffractometer with a Sapphire CCD detector 


Radiation source: fine- focus sealed tube 


3972 reflections with / > 2a(7) 


graphite 


Rint = 0.033 
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Rotation method data acquisition using co scans 

Absorption correction: multi-scan h = -\l 11 

(CrysAlis RED; Oxford Diffraction, 2009) ~ ~* 

r min = 0.840, r max = 0.926 k = -15— »15 

15326 measured reflections / = -21— >22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.070 

wR(F 2 ) = 0.152 

S= 1.02 

8214 reflections 
559 parameters 
3 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 2 ) + (0.0494P) 2 + 1.3294P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.009 
Apmax = 0.30 e A~ 3 
Apmin = -0.27 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IIJ 
^iso ' ^eq 


CI 


-0.0123 (4) 


0.2933 (3) 


0.5886 (2) 


0.0407 (10) 


C2 


0.0466 (4) 


0.2210 (3) 


0.6259 (2) 


0.0461 (11) 


C3 


0.0252 (5) 


0.2188(4) 


0.6986 (2) 


0.0566 (13) 


H3 


0.0625 


0.1719 


0.7252 


0.068* 


C4 


-0.0491 (5) 


0.2832 (4) 


0.7326 (2) 


0.0553 (12) 


C5 


-0.1070 (4) 


0.3535 (4) 


0.6960 (2) 


0.0560 (12) 


H5 


-0.1581 


0.3967 


0.7193 


0.067* 


C6 


-0.0872 (4) 


0.3583 (3) 


0.6240 (2) 


0.0480 (11) 


H6 


-0.1246 


0.4061 


0.5984 


0.058* 


C7 


0.2848 (4) 


0.4026 (3) 


0.5328 (2) 


0.0376 (10) 


C8 


0.3452 (4) 


0.4446 (3) 


0.6042 (2) 


0.0423 (10) 


C9 


0.4730 (5) 


0.4273 (4) 


0.6240 (3) 


0.0597 (13) 
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A TAQ/IA /1 /I\ 

U.ZUooy (lo) 


u.uo3z (y ) 


Clz 


U.34Z3Z (lo) 


U.3 /lo3 (14) 


A 1 /i*7AA ZO\ 

-u.io/yu (O) 


A 1 A/in ( £S\ 

u.iu4y (0) 


oZ 


U.3 /U14 (13) 


U.3 jUoZ (1UJ 


A 1 C-1A 7 /7\ 
U.lO/4 / (/) 


A ACCO /"3\ 

U.U33Z (3 ) 


r^i 1 
C3 1 


A 1C7/1 /'/lA 

U.33 /4 (4) 


u.y / io {j) 


U.Z3ol (Z) 


A C\A ( 1 1 \ 
U.U400 (11) 


C3z 


U.41 13 (4) 


a onm /i\ 

u.ovyz (3) 


a one 0 /i\ 
U.Zy3o (3) 


A A/1 AA ( 1 1 \ 

u.u4yy (ii) 




U.3000 (3 ) 


A OQQQ ( A\ 

u.oyyy (4j 


A 1/ZO/1 /'1\ 

U.3oo4 (3 ) 


A AC.70 1\ 

U.U3 /o (13) 


TJ1 1 

hl33 


a /ion 
U.4Z1 / 


A O C1 1 

U.5J33 


a ia/:i 
U.3yo3 


A A/^A* 

u.uoy^ 


C34 


A 1 1 1 A (G\ 

U.3134 (3 ) 


U.yooj (4J 


U.4UUU (Z) 


A ACC/i /'I T\ 

U.U330 (1^) 


C33 


U.ZoU3 (4) 


1 m*70 
1.U3 /o (4) 


U.3013 (3) 


C\ AC77 /'I 1\ 

U.U3 / / (13) 


hl33 


a 7 1 ni 
U.Z1U3 


1 noil 
1.U&33 


A IOII 

U.3o3 1 


A A/T A sj; 

u.uoy^ 


C3o 


U.Zo33 (4) 


1 Ainc f a\ 
1.U3VJ (4) 


A OOA*7 /1\ 

u.zoy / (3) 


A ACT1 /"I T\ 

U.U3Z3 (1Z) 


1 1 - )/ 
hl3o 


Ct 1AQQ 

U.Z4oo 


l.Uo /Z 


U.Z0Z0 


U.Uo3 


C3 / 


A CC 11 (A \ 

U.ooll (4) 


1 ACQ C (1\ 

1.Uj3o (3) 


A 1 OAA 

u.iouy (Z) 


A A/IO /"I 1 \ 

U.U43Z (11) 


C3o 


A 7/1 1 1 /c\ 

U. /413 (3) 


i.uyu / (4) 


A T/ion ^1\ 
U.Z4oU (3 ) 


A AC1 C (\ 1\ 

U.U333 (1Z) 


C3y 


a o/;qa fc\ 
u.ooyu (3 ) 


1.U003 (4J 


A O C C 1 (X\ 

U.Z331 (3) 


A A/C/1 c. c\ A\ 

U.U040 (14) 


1 1 -3 n 


a m c a 

u.yzM 


1 AOO£ 

l.Uoou 


A OAA/1 

u.zyy4 


A A*7*7* 
U.U / /* 


C4U 


a 01 /in fz\ 
U.V14U [p ) 


l.UUyo (4j 


C\ 1 fl7fl /'lA 

u. iy /y (3 ) 


C\ fl^T) /'I /1\ 

U.Uo /Z (14) 


TT/1 A 

hl4U 


1 AAA1 

1.UUU3 


A A AC O 


A TA/1 £ 

U.ZU4o 


A AO 1 * 

U.Uol* 


C41 


A Ol CI fC\ 

U.033Z (3) 


A A*71 O ( A\ 

U.y /3o (4) 


n nu /i\ 
U. 131o (3) 


A ACC/i /"I T\ 

U.U33o (1Z) 


C4Z 


A *7A*7*7 /C\ 
U. /U / / (3) 


A AA'7'7 /1\ 

u.yy / / (3) 


U.1Z43 (Z) 


A AC 1 A ( 1 1\ 

U.U31U (1Z) 


1 1 1 -» 

rl4Z 


n /;c 1 *7 
U.o3 1 / 


A fl*7C 1 

u.y / j 1 


U.UoUl 


U.Uol * 


/"m 1 
C43 


a a n 1 n /c\ 

u.4yiy (3) 


U.oZIZ (4) 


a T/:cn /i\ 
U.Zo3U (3) 


A A*7T7 ( A C\ 
U.U 11 I (13) 


hl43A 


U.JO /U 


U.oolo 


U.Z43Z 


A AO*7* 

U.Uo/* 


1 1 ,1 ~) i) 


A /1 1 1 1 

U.4331 


a *7/;c 0 
U. /ojo 


U.ZZoo 


A AO*7* 

U.Uo/* 


I I 1 T f • 

hl43C 


U.3Zo / 


U. /60J 


A 1A17 

U.3U3 / 


A A07* 

U.Uo /* 


C44 


A £A/1 /I /C\ 

U.oy44 (3) 


1 1 C/l /I //|\ 

1. 1344 (4) 


A 1AOA /1\ 

U.3Uoy (3) 


A A*7*70 /1 /i\ 

U.U / /o (lo) 


I I 1 A A 

hl44A 


A /Z 1 £1 

U.olo3 


1 1 AO A 

1.1 Uo4 


A 1 TCI 

U.3Z33 


A AA1 * 

u.uy3* 


I I , 1 ^ T) 


a /c/cnc 


1 1 1 "7/1 

l.zl /4 


A TATA 

u.zyzu 


A AA1 * 

u.uy3* 


rl44C 


U. /O /Z 


1 1 

1.1 /oO 


A I/IO/; 

U.34oO 


A AA1* 

u.uy3 


C43 


A QQQ/1 /C\ 
U.0004 (3 ) 


A A 1 /T/1 //1\ 

U.yio4 (4j 


U.Uoy3 (3) 


u.uooy (i /) 


I I 1 C A 

ri43A 


U.ooZj 


A OIOO 

U.o3oZ 


A A7A/1 

U.U /U4 


C\ 1 C\A * 

U.1U4 


I I/l CD 


a no/;/: 


A A/1 1 A 

U.y41U 


A A7/1/1 

U.U /44 


(\ 1 n/i * 

U. 1U4 


ri43C 


A OCAT 


n oil 1 
U.y33 1 


A AT/1A 

U.UZ4U 


n 1 n/i * 
U. 1U4 


N3 


0.5293 (4) 


1 A*7*70 /1\ 

1.0 / /o (3) 


A 1 ZZ/C A 

U.loo4 (Z) 


A AC 1 A ( 1 A^ 

U.U514 (1U) 


H3N 


0.520 (4) 


1.143 (2) 


0.179 (2) 


0.062* 


05 


0.3991 (3) 


0.8852 (2) 


0.12759 (15) 


0.0589 (8) 


06 


0.2813 (3) 


1.0368 (2) 


0.13558 (15) 


0.0607 (9) 


C13 


0.28700 (16) 


0.96295 (12) 


0.49092 (7) 


0.0862 (5) 


S3 


0.38552 (12) 


0.98711 (10) 


0.16454 (6) 


0.0506 (3) 
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Atomic displacement parameters (A 2 ) 





r rll 

u 


TJ 22 

u 


U 


U 


U 


U 


CI 


A AT C 

0.035 (3) 


A A/1 A f1\ 

0.044 (3) 


A A A A /T\ 

0.044 (3) 


A A 1 "t 

0.012 (2) 


A A A 1 A / 1 A\ 

0.0019 (19) 


A AAC /T\ 

0.005 (2) 


C2 


0.050 (3) 


A A A A /T \ 

0.044 (3) 


A A A O /T \ 

0.048 (3) 


A A 1 "7 / O \ 

0.017 (2) 


A AAO /T\ 

0.008 (2) 


A AAA /T\ 

0.009 (2) 


C3 


0.071 (3) 


0.054 (3) 


0.052 (3) 


A AT* i"l \ 

0.022 (3) 


A AAA /T \ 

0.009 (3) 


A ATA / T \ 

0.020 (2) 


C4 


0.062 (3) 


A ACO /1\ 

0.058 (3) 


A A A A /T \ 

0.044 (3) 


A AAA /T\ 

0.009 (3) 


A A 1 T /T\ 

0.013 (2) 


A AAO /T\ 

0.008 (2) 


r^c 

C5 


A A C A /T \ 

U.UM (3) 


0.066 (3) 


A A C T /T \ 

U.U:>3 (3) 


A ATA 

0.020 (3) 


A A 1 *7 

0.017 (2) 


A AA/C /T\ 

U.UUo (3) 


C6 


A A A T /T \ 

0.043 (3) 


a nn /t \ 

0.053 (3) 


A AC! /I \ 

0.053 (3) 


A A 1 A / T \ 

0.019 (2) 


A A AC <"T \ 

0.005 (2) 


A A 1 T /' T \ 

0.013 (2) 


C7 


r\ at ^ /t \ 

0.033 (2) 


A AT O 1 T \ 

0.038 (2) 


A A A A /T \ 

0.044 (3) 


0.011 (2) 


A AAA <"T \ 

0.000 (2) 


A A 1 T /T\ 

0.013 (2) 


C8 


A A A A /T \ 

0.044 (3) 


A A A A /T \ 

0.040 (3) 


A A A A /T \ 

0.040 (3) 


A AAO /T\ 

0.008 (2) 


A AAT /T\ 

-0.003 (2) 


A AA"7 /T\ 

0.007 (2) 


C9 


a a c a /t ^ 
U.UdU (3) 


0.067 (3) 


A A C*7 /T \ 

U.Ud / (3) 


A A1 O /T ^ 

U.U12 (3) 


A A 1 A 

-U.U 14 (2) 


A AAO 

0.008 (3) 


CIO 


A f\A 1 /"I \ 

0.041 (3) 


0.062 (3) 


A flO'l (A \ 

0.082 (4) 


A A 1 O /T ^ 

0.018 (3) 


A AAA /T ^ 

-0.009 (3) 


A A 1 1 /T \ 

0.011 (3) 


CI 1 


A AT C 

0.035 (3) 


a A/i /; /t~\ 

0.046 (3) 


A A/CA n\ 

0.069 (3) 


A A1 A 

0.014 (2) 


A A 1 "t 

0.012 (2) 


A A 1 A /T\ 

0.010 (2) 


C12 


n n a i /"5\ 

0.043 (3) 


A A/1 C /1\ 

0.045 (3) 


A A A c n\ 

0.045 (3) 


A AAA /T\ 

0.009 (2) 


A AAT /T\ 

0.002 (2) 


A AAA /T~\ 

0.009 (2) 


C13 


A AHA / A \ 

u.uyu (4) 


A A/CO /1\ 

0.068 (3) 


A A/CT /"5\ 

0.062 (3) 


a A/i /: /^^ 
0.046 (3) 


A A 1 n /"5\ 

0.017 (3) 


A AT 1 

0.021 (3) 


C14 


A A /'A /T \ 

0.069 (3) 


0.065 (3) 


A ATA /T \ 

0.039 (3) 


0.014 (3) 


A AAT <"T \ 

-0.002 (2) 


A AAT / T \ 

0.002 (2) 


pic 
C15 


a r\ a /T \ 

0.046 (3) 


0.072 (4) 


A 1 A A i A\ 

0.104 (4) 


a at> /^^ 
0.022 (3) 


A A 1 O n\ 

0.018 (3) 


A AA/1 /T\ 

0.004 (3) 


XT 1 

N 1 


0.041 (2) 


A A/1 C /T\ 

0.045 (2) 


A ATA /T\ 

0.039 (2) 


A A 1 o/; /1 A\ 

0.0186 (19) 


A AAA/1 / 1 £\ 

0.0004 (16) 


A AATT /I Q\ 

0.0073 (18) 


Ol 


A A C f C\ \ 

0.056 (2) 


A AC A A / 1 A\ 

0.0540 (19) 


A A A T O / 1 0\ 

0.0438 (18) 


A A1"70 f-\E\ 

0.0178 (15) 


A AAA"7 ( 1 /I \ 

-0.0007 (14) 


A AAd A f -\ E\ 

-0.0040 (15) 


02 


a n /i n / 1 o\ 

0.0422 (18) 


0.067 (2) 


0.0496 (18) 


A AT 1 A / 1 C\ 

0.0214 (15) 


A AAAT /I /I \ 

-0.0093 (14) 


A AAAA ( 1 C\ 

0.0090 (15) 


Cll 


A 1 Tin /I T\ 

0.1239 (13) 


A 1 A O "7 / 1 T\ 

0.1087 (12) 


AAcn /o\ 

0.0533 (8) 


A AT /Ifl /I A\ 

0.0349 (10) 


A AT T T ZO\ 

0.0333 (8) 


A ATAC ZO\ 

0.0205 (8) 


C 1 

si 


A AT *T7 /TX 

0.0377 (7) 


A (If T1 /*7\ 

0.0523 (7) 


A AT *70 ( C\ 

U.U3 /o (o) 


A A 1 C 1 / £L \ 

0.0151 (6) 


A AAT 1 /C\ 

-U.UU31 (d) 


A AACO /c^ 

U.UUdo (d) 


C16 


A A A C /T \ 

0.045 (3) 


A AT O /T \ 

0.038 (3) 


A ACO /") \ 

0.058 (3) 


A AA"7 / T \ 

0.007 (2) 


A AA 1 /T \ 

0.001 (2) 


A AAT / T \ 

0.002 (2) 


C17 


A A C A /T \ 

0.059 (3) 


A A A T /T \ 

0.043 (3) 


0.062 (3) 


A A 1 T /' T \ 

0.013 (2) 


A A 1 T /'T \ 

0.013 (2) 


A AAA / T \ 

0.009 (2) 


C18 


A AT 1 / A \ 

0.071 (4) 


A f~\/T\ /T\ 

0.060 (3) 


A A/' 1 /T \ 

0.061 (3) 


A ATA /T\ 

0.020 (3) 


A A 1 A /T \ 

0.010 (3) 


A ATT /T\ 

0.022 (3) 


C19 


A A*7A //I \ 

U.U /U (4) 


A AC*7 

U.Ud / (3) 


A A C C ^ 

U.Udd (3) 


A AA 1 /1\ 

0.001 (3) 


A A 1 O /T ^ 

U.U18 (3) 


A AAO /T\ 

U.UUo (3) 


C20 


a a r r / a\ 

0.066 (4) 


A ACO /T \ 

0.058 (3) 


A A "7 C / A \ 

0.075 (4) 


0.016 (3) 


A A 1 "7 /T \ 

0.017 (3) 


A A A C /T \ 

-0.005 (3) 


C21 


A AC 1 t"l \ 

0.051 (3) 


A AO /T\ 

0.052 (3) 


0.072 (4) 


A A1 A 

0.014 (2) 


A AAT /1\ 

0.002 (3) 


A AA 1 

0.001 (3) 


C22 


A ACT /"J\ 

0.057 (3) 


A AT T /T~\ 

0.033 (2) 


A AT A 

0.034 (3) 


A AA/C 

0.006 (2) 


A AAT /T\ 

0.002 (2) 


A AAC C /1 A\ 

0.0055 (19) 


C23 


A ATT t A \ 

0.073 (4) 


A AC A /"J\ 

0.050 (3) 


A A A 1 ^ 

U.U41 (3) 


A A 1 A 

0.010 (3) 


A A 1 1 /T\ 

0.011 (2) 


A AAA /T\ 

0.009 (2) 


/—it /i 
C24 


A A*7A //I ~\ 

0.079 (4) 


A ACA /T\ 

0.059 (3) 


A (\£C (A \ 

0.066 (4) 


0.015 (3) 


A AT 1 /T \ 

0.031 (3) 


A AAT /T\ 

0.003 (3) 


/— IT c 

C25 


A AO /"5\ 

0.052 (3) 


a A/;/; //i\ 

0.066 (4) 


A AAT i A \ 

0.093 (4) 


A A 1 O 

0.018 (3) 


A A1 A 

0.014 (3) 


A ATA 

0.020 (3) 


C26 


0.056 (3) 


A AO /"J\ 

0.052 (3) 


A ACT 

0.053 (3) 


A AAA /1\ 

0.009 (3) 


A AAT /"J\ 

0.002 (3) 


A A1 C /T~\ 

0.016 (2) 


C27 


A A C "7 /T \ 

0.057 (3) 


A A/11 /T \ 

0.042 (3) 


A A A T /I \ 

0.042 (3) 


0.015 (2) 


A AAO / T \ 

0.008 (2) 


A AAO /T\ 

0.008 (2) 


C28 


A A A f / A\ 

0.096 (4) 


0.055 (3) 


A A "7 A /I \ 

0.070 (3) 


A AT A /T \ 

0.039 (3) 


A A 1 A /T \ 

0.019 (3) 


A AT 1 /T \ 

0.021 (3) 


C29 


A 1 T /I /C\ 

0.124 (5) 


A AO C / A \ 

0.085 (4) 


A AT "7 /T \ 

0.037 (3) 


A A 1 A /T \ 

0.010 (3) 


A A 1 T /T \ 

0.013 (3) 


A AA/1 /T\ 

0.004 (3) 


C30 


A ATA //I \ 

0.079 (4) 


A AAT / A \ 

0.093 (4) 


A A 0 1 / A\ 

0.083 (4) 


A A 1 O /T \ 

0.018 (3) 


A ATT i"i \ 

-0.022 (3) 


A ATA /1\ 

0.020 (3) 


N2 


0.055 (3) 


0.049 (2) 


0.050 (2) 


0.018 (2) 


-0.0057 (19) 


0.0043 (19) 


03 


0.060 (2) 


0.072 (2) 


0.085 (3) 


0.0257 (18) 


-0.0225 (18) 


0.0059 (18) 


04 


0.079 (2) 


0.051 (2) 


0.056 (2) 


0.0091 (17) 


-0.0065 (17) 


-0.0084 (16) 


C12 


0.1287 (14) 


0.1233 (14) 


0.0642 (10) 


0.0251 (11) 


0.0289 (9) 


0.0179(9) 


S2 


0.0559 (8) 


0.0495 (8) 


0.0555 (8) 


0.0125 (6) 


-0.0096 (6) 


0.0016(6) 


C31 


0.043 (3) 


0.047 (3) 


0.048 (3) 


0.013 (2) 


-0.003 (2) 


0.002 (2) 


C32 


0.047 (3) 


0.044 (3) 


0.061 (3) 


0.015 (2) 


0.004 (2) 


0.008 (2) 


C33 


0.066 (3) 


0.053 (3) 


0.059 (3) 


0.019(3) 


0.006 (3) 


0.015 (3) 


C34 


0.062 (3) 


0.053 (3) 


0.049 (3) 


0.011 (3) 


0.006 (2) 


0.001 (2) 
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u.ujy (3 ) 


A AC "7 

U.Uj / (,jJ 


A ACO /"3\ 

U.Ujo yj ) 


a m i fi\ 

U.UZl yj) 


A AA7 /a\ 

U.UU / ^ j ) 


A AA i 

U.UU1 (j ) 


Loo 


U.U44 (p ) 


U.Ujj (J) 


A A CO /"3\ 

u.ujy (J J 


A AT 1 /")\ 

U.UZl (ZJ 


A AA/1 

— U.UU4 (Z J 


A AA C /T\ 

U.UUj (ZJ 


L 3 / 


C\ C\A 1 (1\ 

U.U4J (3 J 


A A/1A /'TA 

U.U4U (J ) 


A ACT f3\ 

U.UjZ (3 j 


A AAO /'TA 

U.UUo (ZJ 


A AA 1 /">\ 
U.UU1 (Z) 


A A 1 T /7\ 

U.UlJ (ZJ 


Coo 


A aco 
U.Ujo (3 J 


U.U4j (jj 


A ACT 

U.Uj / j ) 


A AAO ( T\ 

U.UUo (ZJ 


A AA C 

U.UUj {D ) 


A AAO 

U.UUo yZ) 


pin 

Loy 


c\ nco (A\ 
U.Ujo (4 ) 


A A/^A f1\ 

U.UoU yj ) 


A A/C/C (A \ 

U.Uoo (4 ) 


A AA 1 

U.UU1 yj) 


A A 1 O f1\ 

— U.Ulo yj ) 


A A1 7 

U.U1 / (jJ 


L4U 


a i /t\ 
U.Uj 1 (,3 J 


A ACQ /T\ 

U.Ujo (3 J 


A AQ7 fC\ 

u.uy / pj 


U.U14 \j ) 


A AAA /'OA 

u.uuy (j j 


A AT C /T\ 

U.UZj (j ) 


L41 


U.Uj 3 (3 J 


A A/1 T /"3\ 

U.U43 ^3 J 


A A7T f7l\ 

U.U /Z (4 J 


A AAA /T"\ 

U.UUy yZ) 


A A 1 /a\ 
U.Ulo (j J 


A A 1 T /"3\ 
U.U1Z (J J 


L4Z 


A ACT /"3\ 

U.UjZ J 


A AC 1 i">\ 

U.Uj 1 pj 


A A C A /"3\ 

U.UjU (j J 


A A1 A /T"\ 

U.U1U (ZJ 


A AA/1 /T\ 

U.UUo (Z ) 


A AAA fT\ 

u.uuy (ZJ 


L43 


A AQT (A\ 

u.uyj (4 J 


A A71 

U.U / J (4J 


A A7A /71\ 

U.U /U ^4 J 


A AC a /t\ 
U.UjU (j ) 


A A 1 /t\ 
U.U 1 0 yj) 


A ATI 
U.UZl ^Jj 


C^A A 

L44 


A AAA fA\ 

u.uyu (4 ) 


A A*71 f A\ 
U.U/J (4) 


A ACO 

U.Ujo (3 ) 


A AAO /"3\ 

U.UUo {3 ) 


A AA/i 

—U.UUo (3 ) 


A AA£ 

—U.UUo (J J 


L45 


0.076 (4) 


A AOT S A\ 

0.083 (4) 


A 1 A A /C\ 

0.109 (5) 


A ATT /T\ 

0.023 (3) 


A A A 1 /T\ 

0.041 (3) 


A A 1 A 

0.010 (3) 


N3 


0.057 (3) 


0.043 (2) 


0.056 (2) 


0.017(2) 


0.0031 (19) 


0.006 (2) 


05 


0.063 (2) 


0.053 (2) 


0.057 (2) 


0.0182(16) 


-0.0022 (15) 


-0.0088 (16) 


06 


0.054 (2) 


0.074 (2) 


0.056 (2) 


0.0311 (17) 


-0.0115 (15) 


0.0013 (16) 


C13 


0.1112(12) 


0.0974 (11) 


0.0588 (9) 


0.0387 (9) 


0.0215(8) 


0.0111 (8) 


S3 


0.0490 (8) 


0.0533 (8) 


0.0484 (7) 


0.0170 (6) 


-0.0040 (6) 


0.0006 (6) 



Geometric parameters (A, °) 



CI — C6 


1.389 (5) 


C25 — C26 


1.377 (6) 


CI — C2 


1.405 (5) 


C25 — H25 


0.9300 


CI — SI 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— HlN-02 i 0.83 (2) 2.15 (2) 2.958 (4) 164 (4) 

N2— H2N-06" 0.85 (2) 2.15 (2) 2.951 (5) 157 (4) 

N3 _H3N-03 m 0.85 (2) 2.13 (2) 2.962 (5) 166 (4) 
Symmetry codes: (i) ~x, -y+l, -z+1; (ii) x,y-\, z; (iii) x,y+l, z. 



sup-11 



supplementary materials 




sup-12 



supplementary materials 




sup-13 



